Question 5§ (11 marks)

A group of conservationists is studying the number of nestlings
(baby birds) in kookaburra nests throughout one region in South
Australia. The conservationists find that, in this region, the number
of nestlings, X, can be represented using the distribution below.

x 1 2 3 4 5 6
Pr(X=x) | 022 | 028 ¢ 0.12 | 0.05 | 0.03

Source: adapted from Barcaldine
Regional Council, www.abc.net.au

(a) Calculate ¢, the probability that a randomly selected kookaburra nest in this region contains

three nestlings.
c = 1 - 022- 028 — 012 — 0.05 — 0.03

= 03

(1 mark)
(b) Find the mean number of nestlings per kookaburra nest in this region.
,ux = 1¥0-22 + 2x0-28 + 3x0-3 4 Uxo0\2+ 5%005 + b6x0:03
— 2’ Sq
(1 mark)

The conservationists believe that during a period of drought, an entire family of kookaburras will
survive only if their nest contains three or fewer nestlings.

(c) Calculate the probability that a randomly chosen kookaburra nest in this region contains three or
fewer nestlings. v

P(X < 3)=pa2+02+ 03

= 08

(1 mark)
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(d) The conservationists want to understand the likelihood that entire families of kookaburras will

survive a period of drought. They randomly select a sample of 20 kookaburra nests in this region
and record the number of nestlings in each nest.

(i) Let Y represent the number of kookaburra nests in the sample that contain three or fewer
nestlings.

Fill in the boxes below to define Y, indicating the type of distribution and its associated
parameters.

Y ~| & (| 20 || o8 |)

(2 marks)

(i) Calculate the probability that more than half of the nests in the sample contain three or fewer
nestlings.

(Y > 10)=0.997 (2sf)

(2 marks)
(iii)y Find the mean and standard deviation of V.
/AY'—' Jox08 = b
0, =oxosxo2 = 179 (3£
(2 marks)

(iv) Comment on what your results from parts (d)(ii) and (d)(iii) suggest about the likelihood that
entire families of kookaburras in this region will survive a period of drought.

° Tt is almosk cectaia tnat more than hall of the families will sucvive
° We yould ex

poct about Q0% of He fawi!ies Yo sucvive

(2 marks)
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